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SECOND PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents, 
Washington, DC 2023 1 

Sir: 

Please amend the above-identified application as follows. 

In the Claims : 

Kindly amend claims 1, 2 and 3 as follows. 

1 . (Amended) A formaldehyde gas disinfection apparatus comprising a housing 
provided with a formaldehyde gas generator which generates formaldehyde gas, a humidity 
regulator which regulates the humidity in a disinfection space, a temperature regulator which 
regulates the temperature of said disinfection space, a gas deliverer which delivers and introduces 
said formaldehyde gas into said disinfection space, a discharge gas treater which treats discharge 
gas from said disinfection space and a gas ejector which ejects said discharge gas, and provided 
with a controller which controls generation of said formaldehyde gas in said formaldehyde gas 
generator at a concentration within a specified range, controls the humidity in said disinfection 
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space within a specified range by said humidity regulator, controls the temperature of said 
disinfection space within a specified range by said temperature regulator, controls the gas delivery 
rate by said gas deliverer within a specified range, controls the amount of formaldehyde in the 
discharge gas by said discharge gas treater within a specified range and controls the amount of 
discharge gas ejected by said gas ejector, and which controls the formaldehyde gas concentration, 
humidity and temperature in said disinfection space to 160 ppm or greater, 50-90% RH and 
20-40°C, respectively, based on the values of the formaldehyde gas concentration, humidity and 
temperature in said disinfection space from formaldehyde gas concentration, humidity and 
temperature monitors in said disinfection space. 

2. (Amended) A formaldehyde gas disinfection apparatus comprising a formaldehyde 
gas generator which generates formaldehyde gas, a humidity regulator which regulates the 
humidity in a disinfection space, a temperature regulator which regulates the temperature of said 
disinfection space, a gas deliverer which delivers and introduces said formaldehyde gas into a 
disinfection space, a discharge gas treater which treats discharge gas from said disinfection space 
and a gas ejector which ejects said discharge gas, and a controller which controls generation of 
said formaldehyde gas in said formaldehyde gas generator at a concentration within a specified 
range, controls the humidity in said disinfection space within a specified range by said humidity 
regulator, controls the temperature of said disinfection space within a specified range by said 
temperature regulator, controls the gas delivery rate by said gas deliverer within a specified range, 
controls the amount of formaldehyde in the discharge gas by said discharge gas treater within a 
specified range and controls the amount of discharge gas ejected by said gas ejector. 

3. (Amended) A formaldehyde gas disinfection apparatus characterized by being 
provided with a formaldehyde gas supply/ejection apparatus which supplies and ejects 
formaldehyde gas into and from a sealed chamber and a chamber pressure regulator which 
regulates the pressure in said chamber, wherein said formaldehyde gas supply/ejection apparatus 
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comprises a formaldehyde gas generator which generates said formaldehyde gas, a humidity 
regulator which regulates the humidity in a disinfection space, a temperature regulator which 
regulates the temperature of said disinfection space, a gas deliverer which delivers and introduces 
said formaldehyde gas into a chamber, a discharge gas treater which treats discharge gas from said 
chamber, a gas ejector which ejects said discharge gas, and a controller which controls the 
formaldehyde gas concentration, humidity and temperature in said chamber to a prescribed 
concentration, humidity and temperature, and said chamber pressure regulator comprises an air 
supply unit which supplies outside air into said chamber, a gas discharge unit which discharges air 
in said chamber to the outside, pressure difference detector means which detects the pressure 
difference between the inside and outside of said chamber, control means which controls said air 
supply unit and said gas discharge unit based on a detected value detected by said pressure 
difference detector means, and controlled state output means which outputs the controlled state of 
said chamber pressure based on said detected value detected by said pressure difference detector 
means. 
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REMARKS 

Kindly enter the above editorial corrections prior to initial examination. 
Attached hereto is a marked-up version of the changes made to the claim by the current 
amendment. The attachment page is captioned " Version with markings to show changes 
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Version with Markings to 
Claim Amendment Show Changes Mariq 



Please amend claims 1, 2 and 3 as follows. 

1. A formaldehyde gas disinfection apparatus 

comprising a housing provided with a formaldehyde gas 
generator which generates formaldehyde gas, a humidity / 
regulator which regulates the humidity of— s- aid f ormaldchjyd c- 
5as , a temperature regulator which regulates the temperature 
of said f oxmuUUte-hyde g^rs, a gas deliverer which delivers and 
introduces said formaldehyde gas intoX^ disinfection space, 
a discharge gas treater which treats discharge gas from said 
disinfection space and a gas ejector which ejects said 
discharge gas', and provided with a controller which controls 
generation of said formaldehyde gas in said formaldehyde gas 
generator at a concentration within a specified range, 
controls the humidity &£ .said - to gmafl donydo -g a-s within a 
specified range by said humidity regulator, controls the 
temperature of said £ &fmftj b debyd o- gas within a specified 
range by said temperature regulator, controls the gas 
delivery rate by said gas deliverer within a specified 
range, controls the amount of formaldehyde in the discharge 
gas by said discharge gas treater within a specified range 
and controls the amount of discharge gas ejected by said gas 
ejector, and which controls the formaldehyde gas 
concentration, humidity and temperature in said disinfection 
space to 160 ppm or greater, 50-90% RH and 20-40°C, 
respectively, based on the values of the formaldehyde gas 
concentration, humidity and temperature in said disinfection 



space from formaldehyde gas concentration, humidity and 
temperature monitors in said disinfection space. 

2. A formaldehyde gas disinfection apparatus 
comprising a formaldehyde gas generator which generates 

5 formaldehyde gas a humidity regulator which regulates the 

humidity ef-.sal-d f orm&ldehyde' gas , a temperature ^regulator 
which regulates the temperature of said fd arWiXd.onydo g as, a 
gas deliverer which delivers and introduces said 
formaldehyde gas into a disinfection space, a discharge gas 

10 treater which treats discharge gas from said disinfection 

space and a gas ejector which ejects said discharge gas, and 
a controller which controls generation of said formaldehyde 
gas in said formaldehyde gas generator at a concentration 
within a specified range, controls the humidity 4f said ^^^^ 

15 f-ormaidehy de gas within a specified range by said humidity 

regulator, controls the temperature of said formaXde hydo gas 
within a specified range by said temperature regulator, 
controls the gas delivery rate by said gas deliverer within 
a specified range, controls the amount of formaldehyde in 

2 0 the discharge gas by said discharge gas treater within a 

specified range and controls the amount of discharge gas 
ejected by said gas ejector. 

3. A formaldehyde gas disinfection apparatus 
characterized by being provided with a formaldehyde gas 

25 supply/ejection apparatus which supplies and ejects 

formaldehyde gas into and from a sealed chamber and a 
chamber pressure regulator which regulates the pressure in 
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said chamber, wherein said formaldehyde gas supply/ejection 
apparatus comprises a formaldehyde gas generator which 
generates said formaldehyde gas, a humidity regulator which 
regulates the humidity o - f sa-id — fui.iualdeh.yde yas , a 
temperature regulator which regulates the temperature of 
said formal dehyd e g as, a gas deliverer which delivers and 
introduces said formaldehyde gas into a chamber, a discharge 
gas treater which treats discharge gas from said chamber, a 
gas ejector which ejects said discharge gas, and a 
controller which controls the formaldehyde gas 
concentration, humidity and temperature in said chamber to a 
prescribed concentration, humidity and temperature, and said 
chamber pressure regulator comprises an air supply unit 
which supplies outside air into said chamber, a gas 
discharge unit which discharges air in said chamber to the 
outside, pressure difference detector means whiph detects 
the pressure difference between the inside and outside of 
said chamber, control means which controls said air supply 
unit and said gas discharge unit based on a detected value 
detected by said pressure difference detector means, and 
controlled state output means which outputs the controlled 
state of said chamber pressure based on said detected value 
detected by said pressure difference detector means . 
4. A formaldehyde gas disinfection apparatus 

according to claim 3, characterized in that said controller 
controls the formaldehyde gas concentration in said chamber 
to 160 ppm or greater based on the outputted value from a 
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PRELIMINARY AMENDMENT TO REDUCE PTO FILING FEE 

Assistant Commissioner for Patents, 
Washington, DC 2023 1 

Sir: 

Please amend the above-identified application as follows. 

In the Claims : 

Kindly amend claim 5 as follows. 

5. (Amended) A formaldehyde gas disinfection apparatus according to claim 3, 
characterized in that said gas discharge unit is provided with a treatment apparatus which treats 
gas discharged from said chamber. 

Kindly add new claim 6 as follows. 

6. (New) A formaldehyde gas disinfection apparatus according to claim 4, 
characterized in that said gas discharge unit is provided with a treatment apparatus which treats 
gas discharged from said chamber. 



ATTACHMENT E 



REMARKS 

The above claim amendments are presented in order to remove multiple claim dependency, 
o as to reduce the required filing fee. 

Attached hereto is a marked-up version of the changes made to the claim by the current 
amendment. The attachment page is captioned " Version with markings to show chang es 
made . " 
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formaldehyde gas concentration monitor provided in said 
chamber, controls the humidity in said chamber to 50-90% 
relative humidity based on the outputted value from a 
humidity monitor provided in said chamber, and controls the 
temperature in said chamber to 20-40 °C based on the 
outputted value from a temperature monitor provided in said 
chamber. 

5 - A formaldehyde gas disinfection apparatus 

according to claim 3 j&tr-Tf, characterized in that said gas 
discharge unit is provided with a treatment apparatus which 
treats gas discharged from said chamber. 
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DESCRIPTION 
FORMALDEHYDE GAS ST ERILIZER ^ 

TECHNICAL FIELD 

The present invention relates to a formaldehyde 
gas disinfection apparatus whereby a disinfection space is 
disinfected using formaldehyde gas. 

BACKGROUND ART 

Methods of using formaldehyde gas for the purpose 
of disinfection treatment of spaces in bioclean rooms, 
operating rooms and the like have been conventionally known 
whereby a disinfection space is sealed and a formaldehyde 
gas generator is set therein and used to generate 
formaldehyde gas. 

However, since the disinfecting (throughout the 
present specification, this term will include the meaning of 
"sterilizing") effect of formaldehyde gas depends largely on 
the formaldehyde gas concentration, humidity and temperature 
in the disinfection space, simply filling the disinfection 
space with formaldehyde gas for the specified time has not 
been sufficient to adequately guarantee a disinfecting 
effect. 

In addition, formaldehyde gas must produce a 
guaranteed disinfecting (and sterilizing) effect not only in 
spaces to be disinfected which are established in rooms, but 
also in mobile spaces, temporarily formed spaces and spaces 

I ATTACHMENT B j 
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with shapes that do not permit the use of ordinary 
formaldehyde gas generators. Specifically, such spaces 
exist in ambulances, temporary tent operating rooms and 
artificial respirators. It has been difficult to achieve a 
sufficient disinfecting effect in such spaces by 
conventional methods. Moreover, such disinfection spaces 
also require interior pressure control since they are sealed 
spaces ( rooms ) . 

DISCLOSURE OF THE INVENTION 

One mode of the formaldehyde gas disinfection 
apparatus of the invention comprises a housing provided with 
a formaldehyde gas generator which generates formaldehyde 
gas, a humidity regulator which regulates the humidity of 
the formaldehyde gas, a temperature regulator which 
regulates the temperature of the formaldehyde gas , a gas 
deliverer which delivers and introduces the formaldehyde gas 
into a disinfection space, a discharge gas treater which 
treats discharge gas from the disinfection space and a gas 
ejector which ejects the discharge gas, and provided with a 
controller which controls generation of the formaldehyde gas 
in the formaldehyde gas generator at a concentration within 
a specified range, controls the humidity of the formaldehyde 
gas within a specified range by the humidity regulator, 
controls the temperature of the formaldehyde gas within a 
specified range by the temperature regulator, controls the 
gas delivery rate by the gas deliverer within a specified 
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range, controls the amount of formaldehyde in the discharge 
gas by the discharge gas treater within a specified range 
and controls the amount of discharge gas ejected by the gas 
ejector, and which controls the formaldehyde gas 
concentration, humidity and temperature in the disinfection 
space to 160 ppm or greater, 50-90% RH and 20-40°C, 
respectively, based on the values of the formaldehyde gas 
concentration, humidity and temperature in the disinfection 
space from formaldehyde gas concentration, humidity and 
temperature monitors in the disinfection space. 
Incidentally, the formaldehyde gas concentration is the 
concentration of formaldehyde itself as measured according 
to JIS K03 03 in combination with liquid chromatography 
analysis . 

The formaldehyde gas disinfection apparatus 
according to this mode of the invention allows delivery to 
be accomplished in an easy manner while discharge gas is 
cleaned. Also, since the controller allows the formaldehyde 
gas concentration, humidity and temperature in the 
disinfection space to be controlled to 160 ppm or greater, 
50-90% RH and 20-40 °C, respectively, it is possible to 
achieve a sufficiently guaranteed disinfecting effect. 

Another mode of the formaldehyde gas disinfection 
apparatus of the invention comprises a formaldehyde gas 
generator which generates formaldehyde gas , a humidity 
regulator which regulates the humidity of the formaldehyde 
gas , a temperature regulator which regulates the temperature 
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of the formaldehyde gas, a gas deliverer which delivers and 
introduces the formaldehyde gas into a disinfection space, a 
discharge gas treater which treats discharge gas from the 
disinfection space and a gas ejector which ejects the 
5 discharge gas, and a controller which controls generation of 

the formaldehyde gas in the formaldehyde gas generator at a 
concentration within a specified range, controls the 
humidity of the formaldehyde gas within a specified range by 
the humidity regulator, controls the temperature of the 

10 formaldehyde gas within a specified range by the temperature 

regulator, controls the gas delivery rate by the gas 
deliverer within a specified range, controls the amount of 
formaldehyde in the discharge gas by the discharge gas 
treater within a specified range and controls the amount of 

15 discharge gas ejected by the gas ejector. 

The formaldehyde gas disinfection apparatus 
according to this mode of the invention allows the 
formaldehyde gas concentration, humidity and temperature in 
the disinfection space to be controlled to a prescribed 

20 concentration, humidity and temperature, respectively, by 

the controller in order to produce a sufficiently guaranteed 
disinfecting effect. 

Yet another mode of the formaldehyde gas 
disinfection apparatus of the invention is characterized by 

25 being provided with a formaldehyde gas supply /e jection 

apparatus which supplies and ejects formaldehyde gas into 
and from a sealed chamber and a chamber pressure regulator 
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which regulates the pressure in the chamber, wherein the 
formaldehyde gas supply/ejection apparatus comprises a 
formaldehyde gas generator which generates the formaldehyde 
gas, a humidity regulator which regulates the humidity of 
the formaldehyde gas, a temperature regulator which 
regulates the temperature of the formaldehyde gas, a gas 
deliverer which delivers and introduces the formaldehyde gas 
into a chamber, a discharge gas treater which treats 
discharge gas from the chamber, a gas ejector which ejects 
the discharge gas, and a controller which controls the 
formaldehyde gas concentration, humidity and temperature in 
the chamber to a prescribed concentration, humidity and 
temperature, and the chamber pressure regulator comprises an 
air supply unit which supplies outside air into the chamber, 
a gas discharge unit which discharges gas in the chamber to 
the outside, pressure difference detector means which 
detects the pressure difference between the inside and 
outside of the chamber, control means which controls the air 
supply unit and the gas discharge unit based on a detected 
value detected by the pressure difference detector means, 
and controlled state output means which outputs the 
controlled state of the chamber pressure based on the 
detected value detected by the pressure difference detector 
means . 

Yet another mode of the formaldehyde gas 
disinfection apparatus of the invention is characterized in 
that the controller controls the formaldehyde gas 
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concentration in the chamber to 160 ppm or greater based on 
the outputted value from a formaldehyde gas concentration 
monitor provided in the chamber, controls the humidity in 
the chamber to 50-90% (relative humidity) based on the 
outputted value from a humidity monitor provided in the 
chamber, and controls the temperature in the chamber to 2 0- 
4 0°C based on the outputted value from a temperature monitor 
provided in the chamber. Here, the formaldehyde gas 
concentration is the concentration of formaldehyde itself as 
measured according to JIS K03 03 in combination with liquid 
chromatography analysis. 

This mode of the formaldehyde gas disinfection 
apparatus of the invention is provided with a chamber 
pressure regulator, thus allowing the chamber pressure to be 
kept constant even in cases where temperature increase in 
the chamber causes expansion of the gas in the chamber. 

Yet another mode of the formaldehyde gas 
disinfection apparatus of the invention is characterized in 
that the gas discharge unit is provided with a treatment 
apparatus which treats gas discharged from the chamber. 

According to this mode of the formaldehyde gas 
disinfection of the invention, the formaldehyde and other 
gas in the chamber is treated by a treatment apparatus even 
in cases where the gas in the chamber has been discharged to 
regulate the chamber pressure, so that the formaldehyde gas 
may be treated before it is ejected outside. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic drawing of a formaldehyde 
gas disinfection apparatus according to the first 
embodiment . 

Fig. 2 is a schematic drawing of a formaldehyde 
gas disinfection apparatus according to the second 
embodiment . 

Fig. 3 is a flow chart illustrating chamber 
pressure regulation in a formaldehyde gas disinfection 
apparatus according to the second embodiment. 

BEST MODE FOR CARRYING OUT THE INVENTION 

A first embodiment of the invention will now be 
explained with reference to Fig. 1. Fig. 1 is a schematic 
drawing of a formaldehyde gas disinfection apparatus 2 
according to the first embodiment. The formaldehyde gas 
disinfection apparatus 2 has a housing 10 which can be 
mounted on the outside of a biohazard safety cabinet to 
allow easy disinfection of the space in the cabinet 
(hereunder referred to as the "disinfection space 100"). 
Here, the interior of the cabinet is formed into a closed 
space by closing a damper or the like. The cabinet is 
provided with a formaldehyde gas inlet 102 for supply of 
formaldehyde gas from the formaldehyde gas disinfection 
apparatus 2, and a discharge gas outlet 104 for ejection of 
the formaldehyde gas . 
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In the disinfection space 100 there are provided a 
formaldehyde gas concentration sensor 12, a humidity sensor 
14 and a temperature sensor 16, and the monitored value from 
each is transmitted to the controller 2 4 via control lines 
18, 20, 22. 

Outside air is introduced into the disinfection 
space 100 through the formaldehyde gas inlet 102 by a pump 
26, and then discharged to the outside from the discharge 
gas outlet 104 through a pump 28. Also, the discharge gas 
leaving the pump 28 is reintroduced to the pump 2 6 through a 
recirculation conduit 3 0 for circulation of the air in the 
disinfection space 100. 

The temperature and humidity in the disinfection 
space 100 obtained by the humidity sensor 14 and temperature 
sensor 16 are regulated by a humidity regulator 3 2 and 
temperature regulator 34 of the controller 24 to a specified 
temperature range of 20-40 °C and humidity range of 50-90% 
(relative humidity) . In addition, a prescribed formaldehyde 
gas concentration of 160 ppm or greater is maintained by 
regulation with the formaldehyde gas generator 3 6 and pump 
26, and the condition with a formaldehyde gas concentration 
of 160 ppm or greater is maintained for a prescribed period 
(5 hours). The formaldehyde gas concentration, humidity and 
temperature in the disinfection space 100 are each monitored 
by a concentration sensor 12, humidity sensor 14 and 
temperature sensor 16, and the necessary calculations are 
performed by the controller 24 based on these values and the 
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formaldehyde gas generator 36, temperature regulator 34, 
humidity regulator 32 and pump 2 6 are controlled through the 
control lines 38, 40, 42 and 44. The formaldehyde gas 
concentration is the concentration of formaldehyde itself as 
measured according to JIS K03 03 in combination with liquid 
chromatography analysis. 

After the prescribed time has elapsed, the 
formaldehyde gas generator 3 6 is switched off and treatment 
by the discharge gas treater 46 is carried out until the 
formaldehyde concentration in the disinfection space 100 
falls below a prescribed value. That is, the gas leaving 
the pump 2 8 is reintroduced to the pump 2 6 via the 
circulation conduit 30 for circulation of the air in the 
disinfection space 100, thereby gradually reducing the 
formaldehyde concentration to below the prescribed 
concentration . 

In the mode described above, a state with a 
formaldehyde gas concentration of 160 ppm or greater is 
maintained for 5 hours for disinfection of the disinfection 
space 100, as this condition is the most practical 
condition. However, the disinfection space 100 may also be 
disinfected by maintaining a state with a formaldehyde gas 
concentration of 3 00 ppm or greater for 2 hours, or by 
maintaining a state with a formaldehyde gas concentration of 
60 ppm or greater for 12 hours. 

According to the invention there are no particular 
restrictions on the formaldehyde gas generator used, but it 
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must be able to generate formaldehyde gas at high 
concentration with humidity and temperature control. 

Since the disinfecting effect of formaldehyde gas 
is known to be correlated with rise in humidity, the 
formaldehyde is preferably generated while maintaining 
optimum humidity. Specifically there may be mentioned means 
of generating formaldehyde from methanol, including (1) 
generating means using a catalyst, (2) generating means by 
ultrasonic treatment and (3) generating means by ultraviolet 
irradiation. According to the invention, (1) is 
particularly preferred. Here, a very trace amount of water 
will be produced as a by-product. 

As specific catalysts to be used for the 
aforementioned generating means using a catalyst, there may 
be mentioned platinum, copper, aluminum, carbon and mixtures 
thereof. The catalyst is packed into a cylindrical vessel 
and the temperature of the cylindrical vessel is regulated 
for heating and cooling of the catalyst to the prescribed 
temperature. A prescribed amount of methanol is first 
gasified and fed to the catalyst section to initiate the 
catalytic reaction. 

Control of the amount of formaldehyde generation 
depends on control of the catalyst temperature and on the 
amount of methanol supplied and gasified. Optimization of 
the reaction conditions is possible by actually generating 
formaldehyde and appropriately measuring the formaldehyde 
concentration. Specifically, a calibration curve may be 
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drawn from measurement data for the catalytic reaction 
temperature and amount of formaldehyde gas generation, with 
respect to a given methanol supply amount. For example, 
when 1000 g of methanol is used with copper as the catalyst, 
7 50 g of formaldehyde gas can be produced within about 3 0 
minutes. A gasification method by ultrasonic treatment 
instead of heating and cooling alone may also be employed 
for gasification of the methanol. 

The formaldehyde generating means is means for 
ultrasonic treatment or ultraviolet irradiation treatment of 
methanol. This is made possible by placing the methanol in 
an appropriate reactor and providing an ultrasonic treatment 
apparatus or ultraviolet irradiation treatment apparatus 
around or inside the reactor. According to the invention, 
the method of generating the formaldehyde gas is preferably 
a method of heating paraformaldehyde. There are no 
particular restrictions on the heating means therefor. 
Also, the amount of gas generated may be easily controlled 
by controlling the heating time and heating temperature. 
Paraformaldehyde is ordinarily available as a commercial 
product. The generated formaldehyde gas may be used 
directly or after external dilution with a carrier gas (air 
or inert gas ) . 

The concentration of the formaldehyde gas which is 
generated by the method of the invention may be easily kept 
at 160 ppm or greater by using the generator described 
above. It may also be generated at an even higher 
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concentration to give the disinfecting effect (or 
sterilizing effect) explained hereunder. 

According to the invention, an appropriate 
formaldehyde gas concentration is preferably held in an 
5 appropriate temperature range for a long period in order to 

regulate the temperature in the disinfection space. There 
are no particular restrictions on the temperature regulating 
means provided for this purpose, and any ordinary publicly 
known heating or cooling apparatus may be employed. Using 

10 an apparatus with sufficient heat-exchange volume will allow 

regulation to a degree permitting variations in temperature 
to be substantially ignored, although this will depend on 
the volume and shape of the space. The preferred 
temperature range for the method of the invention is 20- 

15 40°C, and more preferably 25-35°C, as ordinary temperature. 

However, disinfection can also be accomplished in the 
disinfection space at temperatures other than these 
temperature ranges . 

According to the invention, an appropriate 

2 0 formaldehyde gas concentration is preferably held in an 

appropriate humidity range for a long period in order to 
regulate the humidity in the closed space. There are no 
particular restrictions on the humidity regulating means 
provided for this purpose, and any ordinary publicly known 

2 5 humidifying or dehumidifying apparatus may be employed. 

Using an apparatus with sufficient humidifying or 
dehumidifying volume will allow regulation to a degree 
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permitting variations in humidity to be substantially- 
ignored, although this will depend on the volume and shape 
of the space. 

The disinfecting effect of formaldehyde gas is 
known to be dependent on humidity, but when the relative 
humidity increases above a certain point, condensation 
occurs due to moisture condensation, and aggregation thereof 
in the disinfection space causes adhesion of formaldehyde 
and its oxides such as formic acid and the like on the walls 
and elsewhere. This results in contamination of the 
disinfection space. 

According to the invention, therefore, the 
humidity must be maintained at a level in which the 
disinfecting effect of the formaldehyde is adequately 
exhibited while the aforementioned condensation phenomenon 
does not occur. This humidity range will depend on the 
temperature, but the range is a relative humidity of 50-9 0% 
(and preferably 80-90%) in the temperature range of 20-40 °C. 
A humidity below this range results in an insufficient 
disinfecting effect, and a humidity above this range (above 
90%) can result in contamination due to condensation. 

There are no particular restrictions on the method 
of monitoring the temperature in the closed space, and an 
ordinary thermometer may be used. The monitored temperature 
may be inputted into the controller either manually or 
automatically. The temperature in the disinfection space is 
thus stored for a specific time in the controller. 
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The precision of the monitored temperature is also 
not particularly restricted, and it may be a measuring 
precision of about ±1°C. A plurality of monitoring means 
may also be employed. This will allow monitoring of 
variations in the temperature in the chamber, for more 
precise temperature regulation. 

There are no particular restrictions on the method 
of monitoring the humidity in the closed space, and an 
ordinary hygrometer may be used. The monitored humidity may 
be inputted into the controller either manually or 
automatically. The humidity in the disinfection space is 
thus stored for a specific time in the controller. 

The precision of the monitored humidity is also 
not particularly restricted, and it may be a measuring 
precision of about ±1% in a temperature range of 2 0-4 0 °C. A 
plurality of monitoring means may also be employed. This 
will allow monitoring of variations in the humidity in the 
chamber, for more precise humidity regulation. 

There are no particular restrictions on the method 
of monitoring the formaldehyde concentration in the closed 
space, and ordinary analysis means may be used. 
Specifically there may be mentioned a method employing a 
formaldehyde sensor, or a method by gas chromatography or 
ion chromatography based on air sampling. The monitored 
concentration may be inputted into the controller either 
manually or automatically. The concentration in the 
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disinfection space is thus stored for a specific time in the 
controller. 

The precision of the monitored concentration is 
also not particularly restricted, and it may be a measuring 
precision of about ±10 ppm in the aforementioned 
concentration range. A plurality of monitoring means may 
also be employed. This will allow monitoring of variations 
in the concentration in the chamber, for more precise 
regulation of the concentration. 

According to the invention, the temperature, 
humidity and formaldehyde concentration in the disinfection 
space must be kept within the prescribed ranges for a 
prescribed time. The formaldehyde gas concentration in the 
disinfection space is reduced by various reactions such as 
the disinfection reaction occurring in the disinfection 
space. In order to maintain a constant formaldehyde gas 
concentration, therefore, it is necessary to incorporate the 
temperature, humidity and formaldehyde concentration data 
for a set time period and control the formaldehyde 
generating means for the specific range. There are no 
particular restrictions on the controlling method or 
controller used for this purpose, and any manual method or 
computer program-employing controller may be used. Since a 
high formaldehyde concentration must be maintained for a 
long period according to the invention, the controller 
preferably has a function by which control is achieved by 
sending signals to the formaldehyde generating apparatus, 
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pump, temperature regulator and humidity regulator while 
optimizing these signals on an on-time basis. 

There are no particular restrictions on the 
construction of the controller, but it preferably comprises 
(1) means (such as a keyboard) for inputting the set 
temperature, set humidity, set formaldehyde concentration, 
etc., (2) means (such as a memory) for storing the measured 
data from the temperature, humidity and formaldehyde 
concentration monitors, (3) means (such as a display or 
printer) for outputting those values, (4) means for 
discerning the difference between measured data and the set 
values and (5) means for outputting control signals to the 
temperature regulating system, humidity regulating system 
and formaldehyde gas generating system. For example, when 
the formaldehyde concentration is determined to be below the 
set value by the means of (4) above, the means of (5) above 
sends a control signal to the formaldehyde generating 
apparatus for supply of the methanol starting material or 
increase in the catalytic reaction temperature to increase 
the amount of formaldehyde gas generated. 

There are no particular restrictions on the method 
of measuring the disinfecting effect by the apparatus of the 
invention, or on the microbes for which it is employed, and 
any of various publicly known methods may be applied. 
Specifically there may be mentioned methods conforming to 
the ISO standard. Commercially available biological 
indicators in various forms may be used for the invention 
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with high convenience and reproducibility. Specifically 
there may be used a test strip type (test paper type) or a 
Proof system, while microbes preferred for application of 
the invention include Bacillus subtilis, var. niger (ATCC 
No. 9372) and Bacillus stearothermophilus (ATCC No. 7953). 

The disinfecting effect will usually be judged by 
(1) placing test strips or the like in a plurality of 
selected locations in the disinfection space, (2) using the 
method of the invention for formaldehyde gas disinfection 
treatment and then (3) culturing the test strips in suitable 
medium and determining, based on the presence or absence of 
viable microbes, either negativity (no viable microbes) or 
positivity (viable microbes). Such a judgment method can 
thus indicate a disinfecting effect, and even indicate a 
sterilizing effect. 

The culturing conditions used may be, 
specifically, culturing for 7 days in tryptone-soya bouillon 
medium ( 30-35 °C ±1.0°C) in the case of bacteria of Bacillus 
subtilis, var. niger (ATCC No. 9372), and culturing for 7 
days or longer in tryptone-soya bouillon medium ( 55-6 0 °C 
±1.0°C) in the case of bacteria of Bacillus 
stearothermophilus (ATCC No. 7953). 

Specifically, the disinfecting effect obtained by 
the method of the invention, as determined by the judgment 
method described above, exhibits negativity (i.e., 
sterility) when using on the order of 10 6 cells of Bacillus 
subtilis, var. niger (ATCC No. 9372) and when using on the 
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order of 10 6 cells of Bacillus stearothermophilus (ATCC 
No. 7953) . 

There are also no particular restrictions on the 
treatment or treater for the formaldehyde gas-containing 
discharge gas which may be used for the invention- There 
may be mentioned ordinary publicly known treatment methods, 
such as washing with a scrubber, absorption with an 
absorbing agent, removal by decomposition reaction using an 
appropriate catalyst, or combinations of these methods. The 
degree of treatment and volume of treatment may be easily 
selected as appropriate in consideration of the 
concentration of the formaldehyde gas to be treated, the 
included impurities, the disinfection space volume and 
emis s ion standards . 

The housing of the formaldehyde gas disinfection 
apparatus of the invention is not particularly restricted, 
and it facilitates handling as a single unit for 
installation, removal and transport of the apparatus. It 
may also be provided with moving means . 

There are no particular restrictions on 
application of the formaldehyde gas disinfection apparatus 
of the invention, and it may be used for easy and safe 
disinfection of disinfection spaces such as chamber 
interiors, chamber exteriors, stationary rooms, mobile rooms 
and the like. For example, in cases where the disinfection 
space is a fixed space in a chamber (such as for bioclean 
rooms, sample preparation clean rooms and operating rooms), 
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the chamber may be sealed and provided with a formaldehyde 
gas inlet from the chamber and discharge gas outlet to the 
outside. When the disinfection space is a temporarily 
defined space outdoors (for example, in an ambulance, mobile 
clean room, mobile operating room or tent operating room) , 
the formaldehyde gas disinfection apparatus of the invention 
may be sealed in the same manner and provided with a 
formaldehyde gas inlet from the chamber and discharge gas 
outlet to the outside. When the disinfection space is very 
narrow and long (for example, an artificial respirator), the 
formaldehyde gas disinfection apparatus of the invention may 
be provided with a formaldehyde gas inlet at one end for 
introduction of the formaldehyde gas, thus allowing 
disinfection of the interior space. 

A formaldehyde gas disinfection apparatus 
according to a second mode of the invention will now be 
explained with reference to Figs . 2 and 3 . The formaldehyde 
gas disinfection apparatus according to this second mode is 
provided with a formaldehyde gas supply /e jection apparatus 4 
having the same construction as the formaldehyde gas 
disinfection apparatus 2 according to the first mode, and a 
chamber pressure regulator 6 which regulates the pressure in 
the disinfection space formed as a sealed space. 

Fig. 2 is a schematic diagram of a formaldehyde 
gas disinfection apparatus according to the second mode, 
having a construction provided with formaldehyde gas 
supply/ejection apparatus 4 and a chamber pressure regulator 
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6. The chamber pressure regulator 6 is provided in contact 
with the chamber wall 50, and it regulates the pressure in 
the chamber sealed by the chamber wall 50. The chamber 
pressure regulator 6 has a construction provided with an air 
supply unit 52 which supplies air from the outside into the 
chamber, a gas discharge unit 54 which discharges gas in the 
chamber to the outside, a fine pressure difference detector 
56 which detects pressure changes between the inside and 
outside of the chamber, and a control unit 58 which controls 
the air supply unit 52 and gas discharge unit 54 based on 
the values detected by the fine pressure difference detector 
56. 

The air supply unit 52 has a supply air grill 60 
for incorporation of outside air, and is provided with three 
supply air regulating electromagnetic valves 62 downstream 
from the supply air grill 60 for regulation of the air 
volume supplied from the outside into the chamber. An air 
fan 6 6 and HEPA (high efficiency particulate air) filter 6 8 
are provided in that order in an air duct 64 downstream from 
the supply air regulating electromagnetic valves 62. 

The gas discharge unit 54 has a HEPA filter 72 in 
an air duct 70, and is provided with three discharge gas 
volume regulating electromagnetic valves 7 4 downstream from 
the HEPA filter 72 for regulation of the air volume 
discharged from the inside to the outside of the chamber. 
An air treater 7 6 having a construction provided with a 
platinum catalyst and a heater is also provided downstream 
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from the discharge gas volume regulating electromagnetic 
valves 74. Here, outside air is supplied to the air treater 
76 through an electromagnetic valve 78. The temperature of 
the catalyst may be kept constant by supply of this outside 
air. 

Downstream from the discharge gas volume 
regulating electromagnetic valves 74 there is provided an 
air fan 82 which discharges air passing through the air 
treater 7 6 and air taken in from the supply air grill 8 0 out 
from the chamber pressure regulator 6. 

The fine pressure difference detector 56 is 
provided on the chamber wall 5 0 and connected to the control 
unit 58 via a signal wire, and the pressure difference 
between the outside and inside of the chamber detected by 
the fine pressure difference detector 56 is inputted to the 
control unit 58. 

The control unit 5 8 is connected to supply air 
volume regulating electromagnetic valves 6 2 and the air fan 
66 of the air supply unit 52 through a signal wire, and is 
also connected to the discharge gas volume regulating 
electromagnetic valves 7 4^ electromagnetic valve 7 8 and air 
fan 82 of the gas discharge unit 54. The control unit 58 
controls the supply air volume regulating electromagnetic 
valves 62, air fan 66, discharge volume regulating 
electromagnetic valves 74 and air fan 82, based on the 
detected value of the fine pressure difference detector 56. 
There are also connected to the control unit 58 a storage 
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device 84 which constantly stores the detected value from 
the fine pressure difference detector 56 and an output 
device 8 6 such as a printer which outputs the detected value 
stored in the storage device 84 . 

In this formaldehyde gas disinfection apparatus, 
outside air is introduced into the chamber through a 
formaldehyde gas inlet 102 by the pump 2 6 of the 
formaldehyde gas supply/ejection apparatus 4, and is 
discharged to the outside air by a pump 2 8 through a 
discharge gas outlet 104. The temperature and humidity in 
the chamber obtained by the humidity sensor 14 and 
temperature sensor 16 are controlled by the controller 24 to 
ranges of a temperature of 20-40 °C and a humidity of 50-90% 
(relative humidity), respectively, and are regulated by the 
humidity regulator 32 and temperature regulator 34. Also, 
the prescribed formaldehyde gas concentration of 160 ppm or 
greater is regulated by the formaldehyde gas generator 3 6 
and pump 2 6 and maintained for the prescribed time period. 
The formaldehyde gas concentration, humidity and temperature 
are each monitored by the concentration sensor 12, humidity 
sensor 14 and temperature sensor 16, the necessary 
calculations are performed by the controller 24 based on the 
obtained values, and the formaldehyde gas generator 36, 
temperature regulator 34, humidity regulator 3 2 and pump 2 6 
are controlled via the control lines 38, 40, 42, 44. The 
formaldehyde gas concentration is the concentration of 



O O S *■■» ifii O ».»- , iO «40 .1.10 E! 



formaldehyde itself as measured according to JIS K0303 in 
combination with liquid chromatography analysis. 

The pressure in the chamber is kept at positive 
pressure by the chamber pressure regulator while the 
temperature, humidity and formaldehyde gas concentration in 
the chamber are kept in a range of 20-40 °C, a range of 50- 
90% (relative humidity) and 160 ppm or greater, 
respectively, for a prescribed time. Specifically, the 
chamber interior is kept at positive pressure (10-20 Pa) by 
the treatment illustrated in the flow chart of Fig. 3. The 
control based on this flow chart is repeatedly accomplished 
by the control unit 5 8 at micro time intervals. Positive 
pressure means a positive value for (chamber interior 
pressure) - (exterior chamber pressure). 

First, the control unit 58 obtains the pressure 
difference between the inside and outside of the chamber as 
detected by the fine pressure difference detector 56 (step 
S10), and stores it in the memory device 84 (step Sll). A 
pressure difference of 10-20 Pa (step S12) is ordinary 
pressure, and therefore the flow returns to the processing 
of step S10, and for continued processing of pressure 
difference detection (step S10) and detected value storage 
(Step Sll ) . 

However, a pressure difference of less than 10 Pa 
(step S12) between the inside and outside of the chamber as 
detected by the fine pressure difference detector 5 6 
indicates that the chamber pressure is too low, and 
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therefore air is supplied into the chamber (step S14). That 
is, a control signal is sent to the supply air volume 
regulating electromagnetic valves 62 and air fan 66 to open 
the supply air volume regulating electromagnetic valves 62 
for a prescribed time and to activate the air fan 66. This 
supplies air from outside the chamber into the chamber 
through the supply air volume regulating electromagnetic 
valves 62 and HEPA filter 64, and causes the pressure in the 
chamber to increase by a value corresponding to the time the 
supply air volume regulating electromagnetic valves 62 are 
opened. If the pressure difference between the inside and 
outside of the chamber as detected by the fine pressure 
difference detector 56 is still less than 10 Pa upon 
completion of air supply into the chamber, the air supply 
procedure is carried out again (steps S10-S12, step S14). 

A pressure difference between the inside and 
outside of the chamber as detected by the fine pressure 
difference detector 5 6 of greater than 2 0 Pa (step SI 2) 
indicates that the pressure in the chamber is too high, and 
therefore air is discharged to the outside (step S13). That 
is, a control signal is sent to the discharge gas volume 
regulating electromagnetic valves 74 and air fan 82 to open 
the discharge gas volume regulating electromagnetic valves 
74 for a prescribed time and to activate the air fan 82. 
This discharges gas in the chamber to the outside through 
the HEPA filter 72, discharge gas volume regulating 
electromagnetic valves 7 4 and air treater 76, and causes the 
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pressure in the chamber to decrease by a value corresponding 
to the time the discharge gas volume regulating 
electromagnetic valves 74 are opened. 

If the pressure difference between the inside and 
outside of the chamber as detected by the fine pressure 
difference detector 56 is still 20 Pa or greater upon 
completion of discharge gas discharge to the outside, the 
discharge gas discharge procedure is carried out again 
(steps S10-S13 ) . 

Since this chamber pressure controller 6 allows 
the pressure difference between the inside and outside of 
the chamber to be kept at a constant 10-20 Pa, when 
formaldehyde gas is used for disinfection of the chamber it 
is possible to prevent leakage of untreated formaldehyde gas 
to the outside even when the volume of the gas in the 
chamber increases due to increasing chamber temperature, 
since the formaldehyde gas is discharged after being treated 
by the air treater 76. Also, since the detected pressure 
difference between the inside and outside of the chamber is 
stored in the memory device 84 in a time-serial manner, the 
detected value stored in the memory device 84 may be 
outputted by the output device 86 to ensure that the 
pressure in the chamber is constantly kept at the prescribed 
positive pressure, based on the output results. It is thus 
possible to ensure that untreated formaldehyde gas is not 
leaking out of the chamber. 
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After the temperature, humidity and formaldehyde 
gas concentration in the chamber have been kept in the 
temperature range of 20-40°C / humidity range of 50-90% 
(relative humidity) and formaldehyde gas concentration range 
of 160 ppm or greater for the prescribed time, the 
formaldehyde gas generator 3 6 is switched off and treatment 
is carried out with the discharge gas treater 4 6 until the 
formaldehyde concentration in the chamber falls to below a 
prescribed value. 

In the second mode described above, the chamber 
pressure regulator 6 is provided with an air treater 76, but 
treatment of the formaldehyde gas may also be accomplished 
using the discharge gas treater 4 6 of the formaldehyde gas 
supply/ejection apparatus 4. 

The apparatus of the invention has an integral 
housing structure and is mounted outside the disinfection 
space, while formaldehyde gas is introduced into the 
disinfection space and discharge gas from the disinfection 
space is treated to produce clean discharge gas . The 
apparatus is also demountable. The apparatus of the 
invention can also be easily moved to the location of the 
disinfection space, thus allowing adequate disinfection 
which can easily ensure the sterility of ambulance rooms, 
mobile operating rooms (including tents) and bioclean rooms. 

The apparatus of the invention also leaves no 
residue of formaldehyde gas in the disinfection space after 
disinfection treatment and substances in the disinfection 
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space are not corroded, such that disinfection of precision 
instruments can also be accomplished. 

Moreover, since the apparatus of the invention 
allows the formaldehyde gas to be supplied from the 
5 formaldehyde gas inlet while exhibiting a high disinfecting 

effect, it is possible to easily guarantee adequate 
disinfection of the interior spaces of artificial 
respirators . 

In addition, the apparatus of the invention can 
10 prevent leakage of untreated formaldehyde gas outside of the 

chamber even when the volume of the gas in the chamber 
increases due to rising chamber temperature, while also 
adequately guaranteeing the disinfecting effect. 

15 INDUSTRIAL APPLICABILITY 

As explained above, the formaldehyde gas 
disinfection apparatus of the invention is suitable for 
disinfection to a degree which can adequately guarantee 
disinfection spaces. 



20 
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CLAIMS 

1. A formaldehyde gas disinfection apparatus 

comprising a housing provided with a formaldehyde gas 
5 generator which generates formaldehyde gas , a humidity 

regulator which regulates the humidity of said formaldehyde 
gas, a temperature regulator which regulates the temperature 
of said formaldehyde gas, a gas deliverer which delivers and 
introduces said formaldehyde gas into a disinfection space, 

10 a discharge gas treater which treats discharge gas from said 

disinfection space and a gas ejector which ejects said 
discharge gas, and provided with a controller which controls 
generation of said formaldehyde gas in said formaldehyde gas 
generator at a concentration within a specified range, 

15 controls the humidity of said formaldehyde gas within a 

specified range by said humidity regulator, controls the 
temperature of said formaldehyde gas within a specified 
range by said temperature regulator, controls the gas 
delivery rate by said gas deliverer within a specified 

2 0 range, controls the amount of formaldehyde in the discharge 

gas by said discharge gas treater within a specified range 
and controls the amount of discharge gas ejected by said gas 
ejector, and which controls the formaldehyde gas 
concentration, humidity and temperature in said disinfection 

25 space to 160 ppm or greater, 50-90% RH and 20-40°C, 

respectively, based on the values of the formaldehyde gas 
concentration, humidity and temperature in said disinfection 
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space from formaldehyde gas concentration, humidity and 
temperature monitors in said disinfection space. 

2. A formaldehyde gas disinfection apparatus 
comprising a formaldehyde gas generator which generates 
formaldehyde gas , a humidity regulator which regulates the 
humidity of said formaldehyde gas, a temperature regulator 
which regulates the temperature of said formaldehyde gas, a 
gas deliverer which delivers and introduces said 
formaldehyde gas into a disinfection space, a discharge gas 
treater which treats discharge gas from said disinfection 
space and a gas ejector which ejects said discharge gas, and 
a controller which controls generation of said formaldehyde 
gas in said formaldehyde gas generator at a concentration 
within a specified range, controls the humidity of said 
formaldehyde gas within a specified range by said humidity 
regulator, controls the temperature of said formaldehyde gas 
within a specified range by said temperature regulator, 
controls the gas delivery rate by said gas deliverer within 
a specified range, controls the amount of formaldehyde in 
the discharge gas by said discharge gas treater within a 
specified range and controls the amount of discharge gas 
ejected by said gas ejector. 

3. A formaldehyde gas disinfection apparatus 
characterized by being provided with a formaldehyde gas 
supply/ejection apparatus which supplies and ejects 
formaldehyde gas into and from a sealed chamber and a 
chamber pressure regulator which regulates the pressure in 
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said chamber, wherein said formaldehyde gas supply/ejection 
apparatus comprises a formaldehyde gas generator which 
generates said formaldehyde gas, a humidity regulator which 
regulates the humidity of said formaldehyde gas, a 
temperature regulator which regulates the temperature of 
said formaldehyde gas, a gas deliverer which delivers and 
introduces said formaldehyde gas into a chamber, a discharge 
gas treater which treats discharge gas from said chamber, a 
gas ejector which ejects said discharge gas, and a 
controller which controls the formaldehyde gas 
concentration, humidity and temperature in said chamber to a 
prescribed concentration, humidity and temperature, and said 
chamber pressure regulator comprises an air supply unit 
which supplies outside air into said chamber, a gas 
discharge unit which discharges air in said chamber to the 
outside, pressure difference detector means which detects 
the pressure difference between the inside and outside of 
said chamber, control means which controls said air supply 
unit and said gas discharge unit based on a detected value 
detected by said pressure difference detector means, and 
controlled state output means which outputs the controlled 
state of said chamber pressure based on said detected value 
detected by said pressure difference detector means. 
4- A formaldehyde gas disinfection apparatus 

according to claim 3, characterized in that said controller 
controls the formaldehyde gas concentration in said chamber 
to 160 ppm or greater based on the outputted value from a 



.1 J!MJ B * • ;. '! .!• H; ,., Q O ,1, O IE! 



- 31 - 

formaldehyde gas concentration monitor provided in said 
chamber, controls the humidity in said chamber to 50-90% 
relative humidity based on the outputted value from a 
humidity monitor provided in said chamber, and controls the 
temperature in said chamber to 2 0-4 0 °C based on the 
outputted value from a temperature monitor provided in said 
chamber. 

5 - A formaldehyde gas disinfection apparatus 

according to claim 3 or 4 , characterized in that said gas 
discharge unit is provided with a treatment apparatus which 
treats gas discharged from said chamber. 
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ABSTRACT 

A formaldehyde gas disinfection apparatus 
comprising a housing 10 provided with a formaldehyde gas 
generator 36, a humidity regulator 3 2 which regulates the 
humidity of the formaldehyde gas, a temperature regulator 34 
which regulates the temperature, a gas deliverer which 
introduces the formaldehyde gas into a disinfection space, a 
discharge gas treater 3 6 which treats discharge gas from the 
disinfection space and a gas ejector which ejects the 
discharge gas, the apparatus having a controller 24 which 
controls generation of the formaldehyde gas in the 
formaldehyde gas generator at a concentration within a 
specified range, controls the humidity of the formaldehyde 
gas within a specified range by the humidity regulator, 
controls the temperature of the formaldehyde gas within a 
specified range by the temperature regulator, controls the 
gas delivery rate by the gas deliverer within a specified 
range, controls the amount of formaldehyde in the discharge 
gas by the discharge gas treater within a specified range 
and controls the amount of discharge gas ejected by the gas 
ejector, wherein the formaldehyde gas concentration, 
humidity and temperature in the disinfection space are 
controlled to 160 ppm or greater, 50-90% relative humidity 
and 20-40 °C, respectively, based on the values of the 
formaldehyde gas concentration, humidity and temperature in 
the disinfection space from formaldehyde gas concentration, 
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humidity and temperature monitors 12, 14, 16 in the 
disinfection space. 
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Rev. 5-27/99 Effective October 20, 1997 

DECLARATION AND POWER OF ATTORNEY FOR U.S. PATENT APPLICATION 
Japanese Language Declaration 

As a below named inventor, 1 hereby declare that: my residence, post office address and citizenship are as stated below next 
to my name; that I verily believe that I am the original, first and sole inventor (if only one name is listed below) or an original, first 
and joint inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is sought on the 
invention entitled: 

Title (891<Q«ft) - FORMALDEHYDE GAS STERILIZER 

of which is described and claimed in: 
( ) the attached specification, or 

( ) the specification in the application Serial No. filed ; 

(±ibb#) *w<o*hih«»* (±mmm^-) -c. 

and with amendments through (if applicable), or 

(x) the specification in International Application No. PCT/ JP00/06990 filed October 06. 2000 , 

and as amended on (if applicable). 

(-htBHW vimwmtih-J] ft w it j£<5 < hkhubhus-pct/ (j:«ru«ii»-&) -c . 

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, as amended 
by any amendment(s) referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR § 1 .56. 

I hereby claim priority benefits under Title 35. United States Code, §119 (and §172 if this application is for a Design) of any 
application(s) for patent or inventor's certificate listed below and have also identified below any application for patent or inventor's 
certificate having a filing date before that of the application on which priority is claimed: 
mi. *®*fcDy&33llfll9ft (fcU*K*<*EfcB8-r*liJBro*S-rti72*) TC«>»WaRXtt*W*K«>Ujatov»-c<o« 



COUNTRY 


APPLICATION NO. 


DATE OF FILING 

mma 


PRIORITY 
CLAIMED 


JAPAN 


11-288429 


October 08, 1999 


YES 


JAPAN 


2000-171795 


June 08, 2000 


YES 



































I hereby claim the benefit under Title 35, United States Code §120 of any United States application(s), or 365(c) of any PCT 
international application designating the United States listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States application in the manner provided by the first paragraph of Title 35, United 
States Code §1 12, 1 acknowledge the duty to disclose information material to patentability as defined in Title 37, Code of Federal 
Regulations, §1.56 which become available between the filing date of the prior application and the national or PCT international 
filing date of this application: 
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APPLICATION SERIAL NO. 


U.S. FILING DATE 
XBIUHR 


STATUS: PATENTED, PENDING, 
ABANDONED 





















I further declare that all statements made herein of my own knowledge are true, and that all statements on information and 
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under Section 1 00 1 of Title 1 8 of the United States Code, and that such 
willful false statements may jeopardize the validity of the application or any patent issued thereon. 



And I hereby appoint Michael R. Davis. Reg. No. 25,I24Jvlatthe\v M. Jacob, Reg. No. 25,154; Jeffrey Nolton, Reg. No. 25,408; 
Warren M. Cheek, Jr., Reg. No. 33.367; ,Nils E. Pedersen, Reg. No. 3 3,145; an d, Charles R. Watts, Reg. No. 33,142. who together' 
constitute the firm of WENDEROTH, LIND & PONACK, L.L.P., jointly and severally, attorneys to prosecute this application and to 
transact all business in the U.S. Patent and Trademark Office connected therewith. 

flit, *mmKM^Z-W<0^m2ZXftnmMmiZM^Xign-tZ#&±k LT. *|i^WENDEROm LIND & PONACK. LLP.jfefll 
#&^3r«j£L-CV^MichaelR. DavU (S«j:S:#SR25.134^) , Matthew M. Jacob (SEe«^25,154-§-) , Jeffrey Nolton (S»*-^lfi25 408 
♦) . WairenM. Cheek, Jr. <S»»^m33.367^-) , Nils E. Pedersen (S»S^-m33.145^-) Stfcharles R. Watts («ft*#-«33.142*) ' Sr 



I hereby authorize the U.S. attorneys named herein to accept and follow instructions from . 



— as to any action to be taken in the U.S. 

Patent and Trademark Office regarding this application without direct communication between the U.S. attorneys and myself. In the 
event of a change in the persons from whom instructions may be taken, the U.S. attorneys named herein will be so notified by me 
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kZZkt£<* QfeBj£g±aaa fe±SiB^& PreAfeKttBfrQftgAtt) frfeg>WSttr<iraUEtt3£fcfc. CiUiKBL,**. 

Direct Correspondence to 

WENDEROTH. LIND & PONACK. L.L.P. Telephone (202) 72 1-8200 

203 3 K Street, N.W.. Suite 800 Facsimile (202) 72 1-8250 

Washington, D.C. 20006 4t ■ FAX*^§- 
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